Degradation of hyaluronic acid by polymorphonuclear leukocytes.
Degradation (depolymerization) of hyaluronic acid is readily accomplished by superoxide-ion-generating systems, especially those which beget secondary free radicals. It has been presumed, but not confirmed, that this is the mechanism by which neutrophils might alter synovial fluid viscosity. We have demonstrated, in a neutrophil (PMN) superoxide system, physical disruption of the hyaluronate macromolecule using column chromatography and by measurement of intrinsic viscosity. In addition, comparison of calibrated free radical fluxes between a cell-free superoxide system and a neutrophil system revealed very close parallels in iron requirement, inhibition by free radical scavengers, and magnitude of effect. It is concluded that oxygen-derived free radicals are probably the major, if not sole, mechanism by which neutrophils might degrade hyaluronate.